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(57) ABSTRACT 

There is provided an ink-jet printer for forming an image in 
a main scanning direction for each line. The ink-jet printer 
comprises a recording head to form an image, Wherein a 
plurality of noZZles are arranged in an aligned direction in 
the recording head; a mounting section on Which the record 
ing head is mounted; a ?xing member to apply an elastic 
force so as to ?x the recording head on the mounting section; 
and an inclination adjusting member to push a side of the 
recoding head located along the aligned direction of the 
noZZles against the elastic force of the ?xing member so as 
to displace the side of the recording head so that the 
inclination adjusting member adjusts an inclination of the 
aligned direction of the noZZles for the main scanning 
direction. 

6 Claims, 1 Drawing Sheet 
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ADJUSTING APPARATUS FOR ADJUSTING 
INCLINATION OF RECORDING HEAD OF 

INKJET PRINTER 

BACKGROUND OF THE INVENTION 

The present invention relates to an adjusting apparatus for 
adjusting the inclination of a recording head of an inkjet 
printer. 
An inkjet printer that records an image by jetting an ink 

particle at a predetermined timing from a noZZle of a 
recording head onto a recording medium requires to accu 
rately adjust the relative position betWeen the recording head 
and the recording medium so that an image of high accuracy 
and quality is recorded. Especially, it is important that a 
number of noZZles formed on the noZZle surface of the 
recording head are arranged in alignment in a direction 
orthogonal to the scan direction of the recording head. If the 
alignment direction of the noZZles has an inclination With 
respect to a normal direction even a little, impact positions 
by ink particles get deviated, resulting in extreme degrada 
tion in image quality. 

Therefore, conventionally, as disclosed in the Patent 
Document 1 described beloW, a recording head is urged by 
a press member against the reference face of a carriage 
having the recording head mounted thereon, thereby de?n 
ing the position of the recording head on the carriage. 

[Patent Document 1] TOKKOHEI No. 5-48194 
HoWever, the above method that de?nes the position of a 

recording head by urging it against a reference face requires 
high accuracy in all parts related to manufacturing a record 
ing head, manufacturing a carriage, and driving a carriage, 
Which is a problem of exceedingly high cost. 

Further, although a carriage is desired to be lightWeight in 
order to achieve miniaturization of the carriage itself and a 
driving motor for driving the carriage, the requirement for 
high accuracy in positioning has resulted in causing a 
problem of increase in siZe and Weight of the carriage. 

SUMMARY OF THE INVENTION 

To overcome the abovementioned drawbacks, an object of 
the present invention is, as described beloW, to provide an 
adjusting apparatus for adjusting the inclination of a record 
ing head of an inkj et printer, Wherein the adjusting apparatus 
With a simple construction can adjust the inclination of the 
recording head With high accuracy. 

The above problems can be solved by the folloWing 
structure, according to the invention. 

There is provided an ink-j et printer for forming an image 
in a main scanning direction for each line. The ink-j et printer 
comprises: a recording head to form an image, Wherein a 
plurality of noZZles are arranged in an aligned direction in 
the recording head; a mounting section on Which the record 
ing head is mounted; a ?xing member to apply an elastic 
force so as to ?x the recording head on the mounting section; 
and an inclination adjusting member to push a side of the 
recoding head located along the aligned direction of the 
noZZles against the elastic force of the ?xing member so as 
to displace the side of the recording head so that the 
inclination adjusting member adjusts an inclination of the 
aligned direction of the noZZles for the main scanning 
direction. 

Further, the problems can also be solved by the folloWing 
preferable structures. 

In a ?rst aspect, there is provided an adjusting apparatus 
for adjusting the inclination of a recording head of an inkjet 
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2 
printer Which comprises a ?tting section for ?tting a record 
ing head having a plurality of noZZles arranged in alignment, 
and a press member for pressing a side face of the recording 
head, the side face being parallel to the direction of the 
alignment of the noZZles. The adjusting apparatus for adjust 
ing the inclination of the recording head of the inkjet printer 
presses the side face of the recording head With the above 
press member, and thereby making it possible to adjust the 
inclination of the alignment direction of the noZZles of the 
recording head at the ?tting section, Wherein the press 
member comprises a rod that linearly moves in the direction 
parallel to the alignment of the noZZles, and the adjusting 
apparatus presses the side face of the recording head by the 
rod. 

In a second aspect, the adjusting apparatus for adjusting 
the inclination of a recording head of an ink-jet printer is 
provided, the apparatus according to the ?rst aspect, Wherein 
the ?tting section is provided With a guide surface that 
gradually slopes toWard the above mentioned side face of 
the recording head; the tip of a rod moves toWard the side 
face of the recording head along the guide surface When the 
rod tip linearly moves as described above; and thereby the 
rod tip presses the side face of the recording head. 

In a third aspect, the adjusting apparatus for adjusting the 
inclination of a recording head of an inkjet printer is 
provided, the apparatus according to the ?rst aspect, Wherein 
the rod tip is formed in a tapered shape, the diameter of the 
tip gradually tapering near the end, and thus a surface on the 
tip side of the rod presses the side face of the recording head. 

In a fourth aspect, the adjusting apparatus for adjusting 
the inclination of a recording head of an inkjet printer is 
provided, the apparatus according to the ?rst, second, or 
third aspect, Wherein the rod linearly moves by being rotated 
With the use of a thread structure of a thread section formed 
on the rod. 

According to the invention, a simple structure Which only 
presses a side face of a recording head by a rod, of a press 
member, that linearly moves in the direction parallel to the 
alignment of noZZles makes it possible to accurately adjust 
the inclination of the recording head Without the necessity of 
raising the accuracy of parts, Which conventionally has been 
done, and to avoid the possibility of a great increase in the 
Weight of a carriage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram shoWing a ?tting section, vieWed from 
the bottom side, of a carriage provided With an adjusting 
apparatus, according to the invention, for adjusting the 
inclination of a recording head; 

FIG. 2 is a sectional vieW of the above ?tting section taken 
along line (II)i(II) in FIG. 1; and 

FIG. 3 is a diagram shoWing a ?tting section, vieWed from 
the bottom side, of a carriage, Wherein the ?tting section is 
provided With a press member in another embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to the draWings, embodiments of the present 
invention Will be described beloW. 

FIG. 1 is a diagram shoWing a ?tting section of a carriage 
provided With an adjusting apparatus, of the invention, for 
adjusting the inclination of a recording head, vieWed from 
the bottom side (ink jetting side of the recording head), and 
FIG. 2 is a sectional vieW of the ?tting section taken along 
line (II)i(II) in FIG. 1. 
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In the ?gures, numeral 1 denotes a recording head of 
Which bottom face is arranged to be ink jetting surface 111 
through Which a number of nozzles 11 are arranged in a 
direction from the left to the right in the ?gure. Numeral 2 
denotes a ?tting section of the carriage having the recording 
head I mounted thereon. Opening 21 is formed through the 
?tting section 2. Through the opening 21, the ink jetting face 
111 of the recording head 1 is inserted. Stop protrusions 12 
protrusively formed sideWard from side faces of the record 
ing head 1 are contacted With the inner peripheral edge of the 
opening 21, and thus the position of the recording head 1 is 
de?ned at the ?tting section 2. Numeral 22 denotes sand 
Wiching-?xing pieces for ?xing the stop protrusions 12 of 
the recording head 1 by sandWiching it With the inner 
peripheral edge of the opening 21. 

Numeral 3 denotes a press member that is a component of 
the adjusting apparatus, of the invention, for adjusting the 
inclination of the recording head. The press member 3 
comprises cylindrical rod 31 extending in the direction 
(direction from the left to the right, in the ?gure) parallel to 
the alignment of the noZZles 11 of the recording head 1, 
Wherein the rod 31 is housed in rod housing section 21a 
formed by the opening 21 of the ?tting section 2. 

The rod housing section 2111 extends from one end section 
(the left end section, in the ?gure) of the opening 21 to one 
section (the left end section, in the ?gure) of the ?tting 
section 2, Wherein, in the rod housing section 2111, front end 
31a of the rod 31 reaches one side face 1b of the recording 
head 1, While rear end 31b projects from the one end (the left 
end, in the ?gure) of the ?tting section 2, and the rod 31 is 
rotatively supported by support plate 32 provided on one end 
side (left end side, in the ?gure) of the ?tting section 2. 
Numeral 23 denotes a sandWiching-?xing ?tting for cover 
ing the top face of the rod housing section 2111 and ?xing one 
end section of the recording head 1 by sandWiching it With 
the inner peripheral edge of the ?tting section 2. 

The rod 31 is provided With bolt section 310 in the middle 
section thereof, and is screW-engaged to nut 24 ?xed in the 
rod housing section 2111 of the ?tting section 2. Therefore, 
by clockWise rotating the rear end 31b of the rod 31, the rod 
31 linearly moves inside the rod housing section 2111 in the 
direction parallel to the alignment of the noZZles 11 of the 
recording head 1, on the one side face 1b of the recording 
head 1, and to the right in the ?gure. By counterclockwise 
rotating the rear end 31b of the rod 31, the rod 31 linearly 
moves inside the rod housing section 2111 in the direction 
parallel to the alignment of the noZZles 11 of the recording 
head 1, on the one side face 1b of the recording head 1, and 
to the left in the ?gure. 

The portion of the rod housing section 2111, the tip 31a of 
the rod 31 being housed in the portion, is formed as guide 
surface 21'a having a gradual slope toWard the one side face 
1b of the recording head 1, Wherein When the rear end 31b 
of the rod 31 is clockWise rotated and thus the rod 31 is 
linearly moved parallel to the direction of the alignment of 
the noZZles 11 of the recording head 1 to the right in the 
?gure, the tip 31a of the rod 31 moves, With the linear 
motion thereof, along the guide surface 21a‘ toWard the one 
side face 1b of the recording head 1. Thus, the tip 31a of the 
rod 31 is guided by the guide surface 21a‘, and thereby the 
tip 31a of the rod 31 gradually presses the one side face 1b 
of the recording head 1. By properly adjusting the movement 
amount of the rod 31, that is, properly adjusting the rotation 
amount of the rear end 31b of the rod 31, the inclination 6 
of the alignment direction of the noZZles 11 of the recording 
head 1 can be adjusted. 
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4 
FIG. 3 shoWs a press member in another embodiment. The 

same elements With those in FIG. 1 are given With the same 
reference numerals, and herein, only an essential part having 
a difference from FIG. 1 is shoWn. 
Rod housing section 2111, shoWn in the ?gure, is not 

formed With guide surface 21a‘ as shoWn in FIG. 1, and tip 
33a of rod 33 is movable betWeen the inner surface of 
opening 21 and one side face 1b of recording head 1 in the 
direction from the left to the right in FIG. 3. 

In this embodiment, press member 3 has the rod 33, 
housed in rod housing section 2111 of the opening 21 of 
?tting section 2, Wherein the tip 33a of the rod 33 is formed 
in a tapered shape, the diameter of the tip 33a gradually 
tapering near the end, and the tip 33a of the tapered shape 
is in contact With one end section 1b' of the one side face 1b 
of recording head 1. 

Therefore, When the rear end of the rod 33 is clockWise 
rotated and thus the rod 33 is linearly moved parallel to the 
direction of the alignment of the noZZles 11 of the recording 
head 1 to the right in the ?gure, the tip 33a of the rod 33, 
With the linear motion thereof, presses the one end section 
1b' of the one side face 1b of the recording head 1 With the 
taper gradually thinning near the end, and moves the record 
ing head 1 such that the gap betWeen the one side 1b of the 
recording head 1 and the peripheral edge on the same side 
of the opening 21 gradually becomes Wider. Thus, by 
properly adjusting the movement amount of the rod 33, that 
is, properly adjusting the rotation amount of the rear end of 
the rod 33, the inclination 6 of the alignment direction of the 
noZZles 11 of the recording head 1 can be adjusted likeWise 
as above. 

In this Way, according to the present invention, by a mere 
structure of Which the press member 3 having the rod 31 or 
33 that linearly moves parallel to the alignment direction of 
the noZZles 11 presses the side face 1b of the recording head 
1, the inclination of the recording head 1 can be adjusted. 
Thus, an extremely simple structure achieves an inclination 
adjusting apparatus Which is lightWeight and compact-sized. 

Further, since especially high accuracy of parts is not 
required, it is possible to reduce the cost. 

Still further, according to the degree of the slope of the 
guide surface 21a‘ or the degree of taper of the tip 33a of the 
rod 33, the pressing amount of the recording head 1 at the 
time of the linear motion of the rod 31 or 33 can be freely 
determined, and also according to the slope of the guide 
surface 21a‘ or the taper of the tip 33a of the rod 33, 
adjustment of inclination in an extremely micro scale is 
alloWed. 

Particularly as shoWn in the respective embodiments, the 
rod 31 or 33 is linearly moved by being rotated by the 
screW-engaging structure of the bolt section 310 formed on 
the rod 31 or 33, and thus the linear movement amount of the 
rod 31 or 33 is determined by the rotation amount thereof, 
alloWing micro adjustment With easiness. 
What is claimed is: 
1. An ink-jet printer for forming an image in a main 

scanning direction for each line, comprising: 
a recording head to form an image, Wherein a plurality of 

noZZles are arranged in an aligned direction in the 
recording head; 

a mounting section on Which the recording head is 
mounted; 

a ?xing member to apply an elastic force so as to ?x the 
recording head on the mounting section; and 

an inclination adjusting device having a moving member 
movable along a side of the recording head, the side 
being located along the aligned direction of the noZZles, 
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to push the side against the elastic force of the ?xing 
member so as to displace the side of the recording head 
so that the inclination adjusting device adjusts an 
inclination of the aligned direction of the noZZles With 
respect to the main scanning direction; 

Wherein the moving member pushes the side, along a 
direction di?cerent from a direction of motion of the 
moving member. 

2. The ink-jet printer of claim 1, Wherein the mounting 
section includes a guide surface slanted gradually along the 
side of the recording head and the moving member is 
adapted to move along the guide surface so as to push the 
side of the recording head. 

3. The ink-jet printer of claim 1, Wherein the moving 
member is tapered in such a Way that a tip end of the moving 
member is smaller than a middle portion of the moving 
member and the moving member is adapted to move so as 
to push the side of the recording head With the tapered 
portion of the moving member. 

4. The ink-jet printer of claim 3, Wherein the moving 
member pushes the side of the recording head With the 
tapered portion of the moving member at one end of the side. 

5. The ink-jet printer of claim 1, Wherein the inclination 
adjusting device includes a screW mechanism so that When 

20 

6 
the moving member is rotated, the moving member is moved 
along the side of the recoding head. 

6. An inclination adjusting device for use in an ink-jet 
printer for forming an image in a main scanning direction for 
each line, Wherein the ink-jet printer is provided With a 
recording head to form an image in Which a plurality of 
noZZles are arranged in an aligned direction in the recording 
head; a mounting section on Which the recording head is 
mounted; and a ?xing member to apply an elastic force so 
as to ?x the recording head on the mounting section; the 
inclination adjusting device comprising: 

a moving member movable along a side of the recording 
head, the side being located along the aligned direction 
of the noZZles, to push side against the elastic force of 
the ?xing member so as to displace the side of the 
recording head so that the inclination adjusting device 
adjusts an inclination of the aligned direction of the 
noZZles With respect to the main scanning direction 

Wherein the moving member pushes the side along a 
direction di?cerent from a direction of motion of the 
moving member. 


